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Abstract: Translocation has been used successfully by wildlife professionals to enhance or 
reintroduce populations of rare or extirpated wildlife , provide hunting or wildlife viewing 
opportunities, farm wild game, and reduce local human-wildlife conflicts. However, accidental 
and intentional translocations may have multiple unintended negative consequences, including 
increased stress and mortality of relocated animals, negative impacts on resident animals at 
release sites, increased conflicts with human interests, and the spread of diseases. Many wildlife 
professionals now question the practice of translocation, particularly in lightofthe need to contain 
or eliminate high profile , economically important wildlife diseases and because using this 
technique may jeopardize international wildlife disease management initiatives to control rabies 
in raccoons, coyotes, and foxes in North America . Incidents have been documented where 
specific rabies variants (Texas gray fox, canine variant in coyotes, and raccoon) have been 
moved well beyond their current range as a result of translocation, including the emergence of 
raccoon rabies in the eastern United States. Here, we review and discuss the substantial 
challenges of curtailing translocation in the USA, focusing on movement of animals by the public, 
nuisance wildlife control operators, and wildlife rehabilitators. 
INTRODUCTION 
The translocation of wild animals plays an important role in the management of 
wildlife in the United States [1]. Translocation (sometimes referred to as relocation 
or transplantation) is defmed as the capture and transfer of a wild animal from one 
area to another [2]. Translocation has been used to accomplish a variety of wildlife 
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management objectives that include enhancing populations or reintroducing rare or 
locally extirpated wildlife, providing hunting or wildlife viewing opportunities, 
farming wild game, and reducing local human-wildlife conflicts [2,3]. Hundreds of 
thousands of individual animals, usually representing common species, are intentional1y 
moved across the landscape each year in the United States [3]. Although poorly 
documented, it can be reasonably assumed that a substantial number of animals also are 
unintentional1y relocated in trucks, trains, and boats associated, among other things, 
with interstate movement of solid household waste. 
Few studies have been published on the scale or scope of translocation in the 
United States or the specific entities other than state and federal wildlife management 
agencies that trans locate wildlife. The public may attempt to resolve wildlife conflicts 
themselves using live trapping and release off-site; however, many tum to Nuisance 
Wildlife Control Operators (NWCOs) or local wildlife rehabilitators for assistance. 
These three groups often are assumed to be the primary stakeholders involved with 
the translocation of wildlife apart from wildlife agencies. 
The rehabilitation of wildlife is a common practice in al1 50 states in the United 
States and can involve the capture, treatment and release ofbirds, mammals, amphibians 
and reptiles. Wildlife rehabilitators frequently work with locally abundant mammal 
species that can also cause damage to property or agriculture or pose a threat to 
human health and safety. 
The significant growth of the nuisance wildlife control industry since the early 
1990s indicates the demand for problem wildlife management services by the public 
is increasing [4-6]. A 1998 study documented that 78% of states al10w relocation of 
nuisance wildlife, but 17% place some restriction on which species can be translocated 
[5]. The reason most often cited for restricting translocation is concern for the spread 
of disease, potential impacts on resident wildlife, animal welfare considerations, and 
lack of suitable release sites [5] . In Illinois, the number of requests for assistance 
handled by NWCOs increased from 36,227 in 1992 to 70,262 in 2000 [6]. The most 
common species handled was the raccoon (Procyon IOlor). Therefore, for the purposes 
of this paper, the definition of translocation can be defined further as the transport 
and release of wild animals from one location to another, with an emphasis on 
nuisance or damage and mesocarnivores [3]. 
Accidental and intentional translocations of mesocarnivores may have multiple 
negative consequences ranging from the impact on the animals being moved to 
spreading disease that may impact other wildlife, domestic animals, and people. 
Many veterinary, wildlife, and public health professionals now question the practice 
of translocation in light of the need to contain or eliminate high profile, econornical1y 
important wildlife diseases such as chronic wasting disease, bovine tuberculosis, 
and rabies. In recent years, the Council of State and Territorial Epidemiologists 
(1994), the American Veterinary Medical Association (1995), and the National 
Association of State Public Health Veterinarians (2004) have recognized the potential 
negative impact interstate translocation of wildlife can have on disease management. 
Each Association has published position statements supporting the adoption and 
enforcement of more aggressive State and Federal regulations prohibiting importation, 
distribution, and relocation of some mesocarnivores and bats [6]. Other professionals 
have called for guidelines aimed at improving success of translocation where practiced 
for conservation of endangered species and to minimize problems when translocating 
animals for other purposes, such as mitigating human-wildlife conflicts [3]. There 
remain significant professional, political, social, and legal challenges in attempting 
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to curtail translocation. Yet, it is recognized that limiting the practice of translocation 
logically deserves serious attention as exemplified by the potential impact that the 
movement of infected animals could have in jeopardizing sizeable commitments of 
resources and personnel to the national oral rabies vaccination (ORV) program and 
the future of ORV in the US [7]. 
NEGATIVE CONSEQUENCES OF TRANSLOCATION 
The translocation of mesocarnivores either unintentionally or purposefully to 
resolve local wildlife conflicts (including the capture, transport and eventual release 
of rehabilitated sick or injured wildlife) by the public, NWCOs, rehabilitators, or 
others can have significant unintended negative consequences. Other investigators 
have documented key concerns associated with translocation of nuisance mammals 
in other publications [3 ,5,6,8,9]. 
The broad categories of concern most often include the spread of disease to other 
wildlife, livestock, companion animals, and people; jeopardizing the national ORV 
program and other disease management initiatives; humane aspects of translocation 
including stress and mortality of animals being moved; impact to resident animals 
at the release site; long distance movements of relocated animals; lack of suitable 
release sites; and the fact that relocated problem or rehabilitated wildlife can return 
and continue to cause conflicts or create a new problem in another location (e.g., potential 
liability issues). 
EXAMPLES OF TRANSLOCATION 
Unintentional translocation of wildlife 
In addition to the intentional translocation of wildlife, accidental or unintentional 
trans locations also occur throughout the United States. Of particular concern is the 
potential movement of mesocarnivores (primarily raccoons) in association with the 
transportation of solid waste. Raccoon, skunks (Mephitis mephitis) and other wildlife 
that feed on human-generated food waste may be transported inadvertently in garbage 
trucks or other vehicles moving solid waste from city to city or state to state. In 
2005, more than 42 million tons of municipal solid waste crossed state lines for 
disposal [10]. Pennsylvania, a state with an enzootic raccoon variant of the rabies 
virus (referred to as raccoon rabies hereafter), was the largest importer of solid waste 
from other states, and New York and New Jersey (also raccoon rabies positive states) 
were the largest exporters of trash in the United States. During that same year, nearly 
14% of all solid waste disposal in Ohjo was from out-of-state sources. Oruo imported 
waste from at least seven states known to have raccoon rabies and exported trash to 
at least three states without any documented cases of raccoon rabies [10]. Clearly, 
a substantial risk exists for accidental translocation across broad geographic areas 
which could facilitate the spread of disease among populations of wildlife and impact 
the national rabies management program. 
Interstate translocation of wildlife to supplement hunting 
Private hunt clubs in some parts of the Uruted States have rustorically imported 
and released mesocarnivores (coyote [Canis latrans)), red fox [Vulpes vulpes], gray 
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fox [Urocyon cinereoargenteus] and raccoons) to supplement and enhance local 
hunting opportunities [11]. Well documented examples exist where specific rabies 
variants have been introduced well beyond the current range as a result of these intentional 
interstate wildlife translocations in the United States. The most significant of these 
cases involved the legal translocation of more than 3,500 raccoons from Florida 
to Virginia from 1977-1981, resulting in the establishment of a new foci of raccoon 
rabies variant in West Virginia and Virginia [12], which eventually spread up the 
east coast, costing hundreds of millions of dollars in education and management 
costs. Raccoon rabies is now enzootic over 1 million square kilometres in eastern 
North America and has been documented as far north as southern portions of Ontario, 
Quebec and New Brunswick, Canada. 
The translocation of 20-25 coyotes from South Texas to a 320-acre fenced fox 
pen in Florida in 1994 provides another example where translocation could have 
resulted in a substantial geographic spread ofa specific rabies variant [13]. At that 
time, Texas was the only state in the United States with confirmed cases ofthe canine 
variant in coyotes. Five hounds used for hunting coyotes in the pen were eventually 
confirmed with canine variant rabies. The pen was depopulated and no further 
cases were documented. A similar case occurred in Alabama involving translocated 
Texas coyotes introduced into fox running pens in 1993. Since that time some states 
have tightened oversight of this practice by local hunting clubs. However, social and 
political pressure to continue to allow the capture and translocation of raccoons, foxes, 
and coyotes for hunting remains strong, particularly in the Southeast United States. 
Translocation of wildlife by the public 
Very little has been published regarding the extent to which the public handle 
nuisance wildlife problems without professional assistance. However, one customer 
survey conducted by a national NWCO company in 1990-91 documented that close 
to 25% of their customers-responding to the survey had attempted to solve nuisance 
wildlife problems themselves prior to contacting the company for assistance; about 
26% attempted to live trap problem animals [14]. In an attempt to indirectly examine 
this issue, we conducted an informal telephone survey in 2004 and again in 2007 of 
three cage trap manufacturing companies in the United States representing about 
80% of the cage trap market. These companies, Safeguard Products Box Traps (New 
Holland, Pennsylvania), Tomahawk Live Trap (Tomahawk, Wisconsin), and Woodstream 
Corporation (Havahart brand; Lititz, Pennsylvania) reported an increase in sales 
over the past five years ranging from 10-100% increases. The trap manufacturers 
all indicated that raccoon and squirrel traps were the most popular size sold. Based 
on these survey results, we conservatively estimate that 700,000 cage traps are sold 
annually in the United States that could be used by the public to relocate wildlife. 
Translocation by nuisance wildlife control operators 
Translocation is a widely used technique in the pest control and nuisance wildlife 
control industry [3,5,6,15]. This industry has grown considerably since the early 
1990s and, along with the general public, is likely responsible for the majority of 
mesocarnivore trans locations in the United States. Raccoons are one of the species 
' most commonly involved in urban-suburban nuisance situations [16] . Licensed 
NWCOs in Illinois responded to more than 495,000 wildlife conflicts and handled 
more than 483,000 animals from 1992-2000 [6]. In 1989-1990 in 14 counties in 
New York, the majority of nuisance wildlife handled by NWCOs was released to 
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the wild (61 %). Raccoons, skunks and squirrels were the most common species 
involved in requests for assistance. About 1 % were turned over to rehabilitators for 
later release. In 1994, NWCOs in Kentucky reported that live capture and release 
off-site was the primary method used for controlling nuisance wildlife in that state [4]. 
To gain insight into more recent practices by NWCOs in Connecticut and New 
York, we reviewed and analyzed annual logs submitted to the Connecticut Department 
of Environmental Protection (CDEP) (2000) and the New York Department of 
Environmental Conservation (NYSDEC) (October 200 I-September 2002). NWCOs 
in Connecticut reported that 7,950 animals (29% mesocarnivores) were handled that 
year, with gray squirrels, skunks, and raccoons being the three most common species 
involved with requests for assistance from the public (Table 1). Connecticut has 
strict laws that require raccoons and skunks to be euthanized or released at the site 
of capture to reduce translocation. As a result, 95% (n=I ,353) of the skunks and 
89% (n=782) of the raccoons captured were euthanized, primarily by carbon dioxide. 
Individuals allowed to live likely were released at the site of capture. 
Table 1: The top ten animals (or group of animals) handled by Nuisance Wildlife Control Operators in 
Connecticut in 2000. 
RANK SPECIES n 
Gray squirrel (Sciurus carolinensis) 2,654 
2 Skunk (Mephitis mephitis) 1,424 
3 Raccoon (procyon lotor) 883 
4 Bats (Chiroptera spp.) 708 
5 Woodchuck (Marmota monax) 445 
6 Flying squirrel (Glaucomys sabrinus) 407 
7 Opossum (Didelphis virginiana) 341 
8 Pigeon (Columba livia) 272 
9 Moles (Insectivora spp.) 165 
10 Red squirrel (Tamiasciurus hudsonicus) 94 
A total of 4,845 animals (37% mesocarnivores) was handled by NWCOs in New 
York from October 2001 to September 2002. Raccoons and skunks ranked second 
and third after squirrels as species most often involved with requests for assistance 
from the public. Gray foxes, coyotes and red foxes ranked 12, 13 and 25, respectively, 
in the same survey (Table 2). In contrast to Connecticut, however, 46% (n=848) of 
mesocarnivores were either released on-site or, more commonly, translocated within 
the county of capture for off-site release as allowed by New York law. These examples 
illustrate the number of animals being moved at the local level and how state 
regulations restricting translocation of mesocarnivores (similar to Connecticut) can 
curtail this practice and the associated negative impacts. 
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Table 2: The top ten animals (or group of animals) handled by Nuisance Wildlife Control Operators in New 
York, October 200 I-September 2002. 
RANK SPECIES n 
I Squirrel ("other") (Rodentia spp.) 1,352 
2 Raccoon (Procyon lotor) 981 
3 Skunk (Mephitis mephitis) 873 
4 Woodchuck (Marmota monax) 772 
5 Bats (Chiroptera spp.) 216 
6 Opossum (Didelphis virginiana) 166 
7 Chipmunk (Tamias striatus) 68 
8 Feral cat (Felis catus) 64 
9 Gray squirrel (Sciurus carolinensis) 62 
10 Birds (Aves spp.) 32 
12 Gray fox (Urocyon cinereoargenteus) 24 
13 Coyote (Canis latrans) 22 
25 Red fox (Vulpes vulpes) 7 
Translocation by wildlife rehabilitators 
Wildlife rehabilitators (sometimes called "wildlife custodians") in most states 
are licensed volunteers that care for sick and injured wild animals until they can 
be released back into the wild. The impact of wildlife rehabilitation on wildlife populations 
is unknown; however, the nature of the activity (i.e. capturing and temporarily caring 
for individual wild animals) eventually may result in animals being released into 
new areas. In addition, if animals are held for several weeks for rehabilitation, the 
temporal effect may be equivalent to the impacts of spatial translocation, even if 
rehabilitated individuals are released at the original site of capture. 
Wildlife rehabilitators often answer questions from the general public regarding 
management of nuisance wildlife and have an influence on the choices available to 
the public regarding disposition of captured animals [9]. Rehabilitators also receive 
nuisance wildlife (often young animals) from NWCOs in some states that are released 
away from the point of capture [9]. In a study comparing NWCO activity in rural 
and urban counties in New York, 2% (n=43) of all animals captured by NWCOs in 
urban counties were transferred to wildlife rehabilitators from 1989-1990 [15]. 
NWCOs transferred 1,310 animals to wildlife rehabilitators in Illinois in 2000 [6]. 
Transfers included 585 raccoons, 283 birds and 226 opossums representing 
83% of all animals turned over to rehabilitators [6]. 
To further understand the contribution rehabilitation of wildlife has on translocation 
in Connecticut and New York, we reviewed and analyzed annual logs submitted to 
the CDEP (2002) and the NYSDEC (2001). In Connecticut, 242 licensed rehabilitators 
(including 37 individuals licensed for "rabies vector species") handled 9,647 animals 
in 2002. Mesocarnivores represented less than 5% (n=449) of all animals taken in 
by rehabilitators in Connecticut. However, raccoons ranked in the top ten animals 
handled that year (n=322), with striped skunk ranking 15 (n=115), red fox at 25 
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(n=l1) and gray fox at 31 (n=l) (Table 3). A total of74% (n=237) of the raccoons 
were laterreleased back into the environment; 16% (n=52) died and 6% were euthanized 
(n=21), with one testing positive for rabies. In addition, 80% (n=92) of skunks were 
later released and 45% (n=5) of the red foxes were rehabilitated and released. 
Table 3: The top ten animals (or animal group) handled by Wildlife Rehabilitators in Connecticut in 2000. 
RANK SPECIES n 
Song birds (Passerifonnes spp.) 2,828 
2 Gray squirrel (Sciurus carolinensis) 1,536 
3 Rabbits (Sylvilagus spp.) 1,221 
4 Waterfowl (Anatidae) 559 
5 .European starling(Sturnus vulgaris) 545 
6 House sparrow (Passer domesticus) 528 
7 Opossum (Didelphis virginiana) 469 
8 Raptors (Falconidae, Accipitridae) 392 
9 Pigeon (Columba livia) 391 
10 Raccoon (Procyon lotor) 322 
15 Skunk (Mephitis mephitis) 115 
25 Red fox (Vulpes vulpes) 11 
31 Gray fox (Urocyon cinereoargenteus) 1 
Coyote (Canis [atrans) NA 
We analyzed a total of 10,417 records representing 253 species in nine NYSDEC 
management regions across the state (460-1,504 records/region). In 2001, New York 
had 803 licensed rehabilitators, with 25 permitted to handle rabies vector species. An 
analysis of a representative subset ofthe data collected by NYSDEC on animals handled 
by rehabilitators in 2001 indicated that mesocarnivores represented only about 4% 
(n=421) of the total animals taken in by rehabilitators with raccoons (n=280) 
representing the only mesocarnivore that ranked among the top ten species (Table 
4). Striped skunk ranked 32 (n=52), followed by the red fox at 35 (n=48), gray fox 
at 47 (n=31) and coyotes at 86 (n= 1 0) (Table 4). The disposition of 420 mesocarnivores 
taken in by rehabilitators indicated that 59% (n=247) were released, 16% died (n=70), 
14% (n=59) were euthanized, and 11 % (n=44) were transferred to another facility 
or outcomes were pending at the time of the report. These data indicate that the 
majority of meso carnivores taken in by rehabilitators in Connecticut and New York 
were released back into the environment (up to 80% depending on species). In 
Connecticut, regulations require rehabilitators to release animals at the site of capture. 
However, in New York animals may be released within the county where the animal 
was captured so it can be assumed that at least some animals were translocated from 
the site of capture in New York. 
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Table 4: The top ten animals (or animal group) handled by Nuisance Wildlife Control Operators in New York 
in 2001. 
RANK SPECIES n 
Cotton-tail rabbit (Sylvilagus jloridanus) 1,407 
2 Gray squirrel (Sciurus carolinensis) 1,195 
3 Squirrel ("other") (Rodentia spp.) 567 
4 Opossum (Didelphis virginiana) 536 
5 American Robin (Turdus migratorius) 531 
6 Sparrows (Emberizidae, Passeridae) 406 
7 Mallard (Anas platyrhynchos) 391 
8 Mourning dove (Zenaida macroura) 353 
9 White-tailed deer (Odocoileus virgin ian us) 342 
10 Raccoon (Procyon lotor) 280 
32 Skunk (mephitis mephitis) 52 
35 Red fox (Vulpes vulpes) 48 
47 Gray fox (Urocyon cinereoargenteus) 31 
86 Coyote (Canis latrans) 10 
CONCLUSIONS 
Wildlife remains a highly valued resource in the United States. Although a variety 
of birds and mammals may be captured and intentionally moved for conservation 
purposes, the majority of animals translocated by the public or their designated 
agents are the result of attempts to resolve local human-wildlife conflicts in urban 
and suburban environments. These human-altered habitats often support a lower 
diversity of wildlife species, but often the increased availability of anthropogenic 
food and den sites can result in high densities of some mesocarnivore populations 
including the raccoon, skunk, red fox, gray fox and even coyote. Overabundant wildlife 
in association with concentrated human popUlations results in an increased demand 
by the public for assistance in mitigating nuisance wildlife problems. These 
circumstances may require unique or specialized wildlife damage management approaches 
that historically have included translocation. 
Although reducing translocation remains a tough professional challenge, there 
is growing evidence that the public may be willing to assist in the reduction of 
translocation by accepting euthanasia of nuisance animals instead of the trap, transport, 
and release option. Despite the belief among many wildlife professionals that the 
public attitude toward wildlife is becoming more "protectionist," a recent study in 
New York analyzing trends in public attitudes related to nuisance wildlife showed 
. a decline in problem tolerance in both rural and urban environments [17]. Human 
dimension studies in Colorado, New York, Michigan, and illinois also have documented 
significant public support for humane euthanasia of nuisance wildlife if doing so 
would reduce the spread of diseases to people, endangered species or pets; protect 
public safety; or reduce additional problems for homeowners near the release site [6]. 
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Recent studies and the additional data presented in this paper highlight the need 
to address the growing wildlife management challenge of translocation. Several high 
profile wildlife diseases including rabies, chronic wasting disease, West Nile virus, 
and avian influenza have elevated wildlife disease surveillance and management as a 
national priority, placing renewed emphasis on the need to address translocation to 
better manage economically and socially important diseases. Mesocarnivores remain 
the "poster child" that highlight translocation problems in the United States, 
particularly in relation to the spread of disease and the need to reduce impact to 
national wildlife disease management programs like ORY. 
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